Growth hormone (GH)-binding protein in normal and GH-deficient dwarf rats.
There are GH-binding proteins (GHBPs) present in the blood of many species, and these correspond to the extracellular GH-binding domain of the GH receptor. In the rat, GHBP arises by alternative splicing of the GH receptor mRNA, but little is known of the physiological role of circulating GHBP, or its relationship with episodic GH secretion. We have developed a sensitive radioimmunoassay based on recombinant GHBP, and have measured rat GHBP levels in small samples of plasma from normal and GH-deficient dwarf rats. In normal adult rats, GHBP levels were two- to threefold higher in females than in males (16.6 +/- 0.8 vs 6.4 +/- 0.4 micrograms/l, P < 0.001), but this sex difference was not seen in dwarf rats. A continuous infusion of human GH in dwarf males raised plasma GHBP to 23.5 +/- 3.5 micrograms/l compared with 6.7 +/- 0.5 micrograms/l in sham-infused animals, whereas suppression of GH by continuous infusion of a long-acting somatostatin analogue in female dwarf rats had no effect on GHBP. In anaesthetized rats, large changes in plasma GH caused by i.v. administration of rat GH, somatostatin or GH-releasing factor did not affect GHBP acutely. Both GH and GHBP were also measured in serial blood samples from conscious normal and dwarf rats. A sexually dimorphic GH secretory pattern was observed in both strains. Males showed peaks and troughs of GH every 3 h varying over a 100-fold range, whereas females exhibited more continuous GH secretion. Despite the large fluctuations in endogenous GH, GHBP levels remained relatively constant in individual normal or dwarf males, as well as in females of both strains, and there was no significant correlation between GH and GHBP either in individual rats or as a group. Our results suggest that GHBP is GH-dependent in the longer term, and that the higher GHBP levels in female rats require their continuous GH secretory pattern. However, plasma GHBP levels remain stable and are not affected by acute changes in endogenous or exogenous GH.